












































































































































Radio-tracking data for 4 deer in the Lake Alice study support the 

conclusion that habitat selection patterns can be highly individualistic. 

While deer 148 used habitats in proportion to availability, 729 selected 

for lowland, 308 selected for edge, and 914 selected for upland. 

As noted above, 729 was the only deer exhibiting seasonal changes in 

habitat use. In contrast to the findings of Kohn (1970), she showed 

strong preference, rather than avoidance, for lowlands in summer. In 

keeping with the findings of Waddell (1973), she exhibited a strong shift 

to upland conifer stands in October. 

Many authors have noted the importance of cedar to deer that 

are yarding in winter (e.g., Rongstad and Tester 1969) but have concluded 

that other types of lowland conifers are of little, if any, importance. 

Marshall and Miquelle (1978) stated that lowland conifer stands do not 

provide adequate food for over-wintering deer and thus are used only if 

there is adjacent upland where food can be obtained. The Lake Alice area 

contained none of the favored white cedar but did provide considerable 

lowland conifer-upland edge. Radio-telemetry data for 729 and snow 

tracking data from winter 1978-1979 indicate that upland-lowland edge 

received heavy use in this season. 

During snow-free deer may have been attracted to jack 

upland to browse on blueberry shrubs. In Nova Scotia and New Brunswick, 

Telfer (1972) observed heavy browsing on blueberries and other shrubs of 

the heath family. 

During the fawning season, Harmoning (1976) found that radio-tagged 

does with fawns exhibited a preference for wetlands associated with woody 

['.species. As a result of his investigation in central ·North ·Dakota, he 

concluded tha.t small, well-spaced wetlands should be conserved because of 
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their importance as fawning cover. Sightings of does 308 and 729 in the 

Lake Alice area indicated that they, too, w~re utilizing such habitat 

during June and July. 

Furthermore, Harmening (1976) noted that large complexes of wetlands 

may be less valuable for fawning cover than scattered small ones. 

Apparently, does spatially isolate themselves even where good fawning 

cover is continuous. 

As noted above, radio-tagged deer in the Lake Alice area exhibited an 

increase in use of upland habitat at night. Similarly, Rongstad and 

Tester (1969) found that radioed deer near Bethel, Minnesota spent more 

time in upland communities at night than in the day. They believed this 

to be a result of nightly feeding trips to oak woods and open fields. It 

is possible that deer in the Lake Alice area utilize jack pine stands and 

upland openings in much the same way. 

Spruce Grouse 

Spruce grouse in the Lake Alice study area differed in habitat use 

patterns from those studied by Haas (1974) and Anderson (1973) in northern 

Minnesota. In their study area upland conifers were apparently 

unavailable, and all phases of male and female activity were restricted to 

various types of lowlands. At Lake Alice, upland conifer was the 

preferred winter habitat for all radio-tagged grouse and the preferred 

nesting habitat for 2 of 6 radioed females. 

It is interesting to note that, in terms of physiognomy and ground 

vegetation, sites selected in jack pine by hens in 'the Lake Alice area 

showed striking similarities to those selected in bog habitats described 

by Haas (1974). Apparently, the degree of canopy cover and the types of 
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shrub and herbaceous vegetation available for food are more important than 

the actual species of trees present in the area. 

The seasonal shift from jack pine upland to lowland conifer made by 

most grouse in the Lake Alice area was also documented for grouse in 5 

other counties of northern Minnesota. Stenlund and Magnus (1951) reported 

that use of black spruce increased in the summer, almost equaiing jack 

pine use. 

Utilization of jack pine forest by spruce grouse has been documented 

by 2 studies in northern Michigan. Ammann (1963) claimed that spruce 

grouse in that area were associated more often with jack pine than with 

spruces. After 3 summer surveys, Robinson (1969) concluded that spruce 

grouse on the Yellow Dog Plains chose areas where jack pine was mixed with 

black spruce and white spruce. Blueberry was cited as an important 

component of the ground vegetation. 

Traditionally, spring displays of male spruce grouse have been 

associated with black spruce bogs (Robinson 1969). Such views have gained 

support from studies by Anderson (1973) in northern Minnesota and Ellison 

(1971) in Alaska. In Ellison's study area, cocks established territories 

in moderately dense stands of mixed black spruce and white spruce, the 

understories of which included sphagnum mosses, blueberry,· and 

lingenberry. Anderson described display sites in black spruce bogs near 

Big Falls, Minnesota that were very similar to sites used in the Lake 

Alice study area. 

As noted above, jack pine forests and spruce forests used by grouse in 

different areas have some st'riking similarities. Tree and shrub densities 

appear to be similar, and both have ground vegetation dominated by 

ericaceous species. In the Lake Alice area, where jack pine stands and 
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spruce stands are plentiful, it is interesting that nesting hens.and 

displaying males have been observed in both. 

Results of several studies of spruce grouse food habits agreed closely 

with what we observed. Marshall and Miquelle (1978) reviewed several of 

these studies and concluded that conifer needles were the major winter 

food, leaves and berries of ericaceous plants were among the most important 

summer foods, and conifer needles gradually became important again through 

the fall. 

Two studies of grouse food habits note the importance of tamarack 

needles during autumn. In northwest Montana, Jonkel and Greer (1963) 

found that western larch (Larix occidentalis) needles were the principal 

food during this period, but that consumption. of this item declined in 

October. In central Ontario, Crichton (1963) observed that tamarack 

(Larix laricina) needles were heavily used by spruce grouse while they 

were available in early fall. After the tamaracks shed their needles, 

jack pine became the most important food and remained so through winter. 

Seasonal movements of radioed grouse a·t Lake Alice might readily be 

explained by such dietary changes. Tamarack stands were used in late 

summer and early fall, even by hens that had nested in jack pine. The 

nearly exclusive use of jack pine stands in late fall and winter has 

already been noted above. 

Ruf fed Grouse 

The ruffed grouse is not commonly regarded as a member of the ·peatland 

fauna; Marshall and Miquelle (1978) did not even mention this species in 

their review of terrestrial birds of Minnesota peat lands.. However, our 

data showing the importance of alder lowlands to ruffed grouse are not 

unprecedented. In northern Michigan, Palmer (1963) studied 40 drumming 
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logs, all of which were located in lowland vegetation. Over 73% of the 

tall shrub stems around logs were speckled alder. He emphasized that this 

size class of vegetation furnished the most important cover for male 

ruffed grouse. 

Palmer (1963) also noted that a combination of factors, such as 

juxtaposition of cover types and proximity of the log to edge, apparently 

governs selection of drumming sites. Eng (1959), studying male grouse in 

northeastern Minnesota, found the majority of drumming logs to be 

associated with upland-lowland edge. These findings concur with records 

from the Lake Alice study, where 10 of 15 logs were in edge habitat. 

In Minnesota and Wisconsin, 6 studies have been conducted on habitat 

use by female grouse with broods. Six years of observations in northern 

Wisconsin led Dorney (1959) to conclude that alder "swamps" and to a 

lesser extent swamp hardwoods are used by broods almost exclusively during 

the hot summer months. For this reason he contended that ald.er lowlands 

were vital to grouse production in that area. 

Near Cloquet, Minnesota, Eng (1959) found that 38 of 40 nests were 

located in upland but that broods increasingly were found in adjacent 

lowlands as the summer progressed. Most brood sign was observed in alder 

zones on the periphery of lowland swamps or bogs. 

In the same area used by Eng, Kupa (1966) found 108 of 113 nests in 

upland habitats, primarily jack pine. Yet he, too, located most broods in 

lowlands from mid-July through August. Alder and black spruce were the 

lowland types most commonly utilized. 

Godfrey ( 197 5) conducted a radio-telemetry study in the same area and 

re formed the same conclusions. Almost 64% of his brood locations were in 
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lowlands dominated by homogeneous stands ·of mature speckled alder. Brood 

locations were in upland-lowland edge 23% of the time. He defined edge as 

a 9-m strip along either side of an upland-lowland boundary. 

Godfrey (1975) suggested that alder was used because of the great 

diversity of ground vegetation in this community and because of the 

protection it offered from avian predators. Kubisiak (1978) drew similar 

conclusions about the role of alder as brood cover. His central Wisconsin 

study area contained stands of alder-aspen, sapling aspen, pole-sized 

aspen, and pole-sized oak. Flushing surveys revealed that broods and 

adults used alder-aspen more than any other type. Kubisiak contended that 

the alder-aspen stands provide a variety of good grou~e foods as well as 

protective overhead cover. 

Near Bethel, Minnesota, Maxson (1978) studied spring habitat use by 15 

radio-tagged female grouse. He concluded that habitat use varied 

considerably with individuals and with stage of the breeding season. 

After 3 seasons of observations, he found that major use was confined to 

alder, mixed hardwoods, tamarack, paper birch, and oak. Alder and mixed 

hardwoods were the types used most consistently. 

Maxson (1978) located 22 grouse nests, 7 of which were in wet 

habitats. He postulated that: 

Nests in wet areas may be more connnon than generally 
believed. Since lowlands are usually more difficult for humans 
to traverse, activities which lead to chance finding of nests 
probably occur in uplands. The high success rate of lowland 
nests suggests a selection pressure for hens to utilize these 
areas as nest sites. 

Maxson (1978) also citeq preferential use of alder by hens prior to 

incubation and by broodless hens after the incubation period. He 

suggested that a small, dense alder stand can provide ample food and 

adequate cover for broodless hens~ 
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Godfrey (1967) radio-tracked 1 broodless hen during his study at 

Cloquet. She occupied alder lowland until the end of July and then moved 

to the edge of an upland pine stand for the rest of the summer. The 

broodless hen monitored at Lake Alice exhibited a similar pattern of 

habitat use. 

Only 1 hen with brood was monitored during our study, but numerous 

incidental sightings of adults and· broods were made during the summer. 

Together, these data strongly support the contention of the authors cited 

above that alder and alder-upland edge are ·important summer habitats for 

ruffed grouse. 
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MANAGEMENT IMPLICATIONS 

While all 4 species studied in the Lake Alice area used peatlands to 

some extent, none of .them appeared to be completely dependent on these 

habitats at all times. However, it is possible that such lowlands are 

vital to these species in certain seasons or in certain years. 

Alder fen, upland-alder edge, and conifer bogs provided important 

snowshoe hare habitat at Lake Alice. As reported in the literature, 

availability of these types apparently becomes critical in years when· 

hare numbers are low. Removal of these plant communities not only would 

eliminate vital habitat but also would create openings that are avoided 

by hares at any population density. 

Although some white-tailed deer showed preferences for lowlands 

during our study, these preferences did not appear to be a general 

trend. However, we lack adequate data to evaluate the importance of 

lowlands for fawning cover. Other workers have cited the importance of 

small wetlands associated with woody plants as cover for does and their 

young fawns. This suggests that vast expanses of lowlands may be of 

little value to deer, but that pockets of lowlands or upland-lowland edge 

probably should be conserved. 

Spruce grouse at Lake Alice demonstrated that lowland bogs are 

unimportant in winter if upland conifers are available. However, their 

strong preferences for display sites in black spruce bogs and for nest 

sites in mixed bogs suggest that lowlands may be critical for 

reproduction. It is unclear whether these grouse ~an survive and 

reproduce as successfully in areas that completely lack conifer bog. 

Because they adhere to traditional nesting areas and display sites, clear 

cutting of lowlands inhabited by spruce grouse would probably eliminate 

local populations. 
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Ruffed grouse at Lake Alice demonstrated a preference for 

upland-alder edge for drumming and nesting activities. Whether these 

edges are critical for survival and reproduction has not been 

determined. Several other studies suggest that alder prpvides essential 

brood cover. In light of these findings, alder stands and upland-alder 

edge should be preserved. 
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SUMMARY 

In a 10-km2 area of Hubbard County,· Minnesota, radio telemetry was 

used to study habitat 'use and selection by snowshoe hare, white-tailed 

deer, spruce grouse~ and ruffed grouse. The study area contained 7 types 

of lowland habitat interspersed with 4 types of upland habitat. Four 

deer, 16 hare, 15 spruce grouse, and 7 ruffed grouse were radio-tracked 

between December 1977 and June 1979. Additional data were collected from 

snow track surveys, road track surveys, pellet counts, browse studies, 

and incidental sightings. 

Snowshoe hare varied considerably in patterns of habitat use; the 

only overall trend was an avoidance of open habitats of all types. Nine 

of 16 radio-tagged hares were found most ofniin in lowland habitats, 4 

were most often in edge habitats, and 3 were most frequently in uplands. 

Most hares used jack pine, alder fen, and jack pine-alder edge to some 

extent. Selection was shown for jack pine-alder edge, alder fen, black 

spruce bog, tamarack bog, and deciduous upland. In lowland and upland 

forests there was a signi·ficant correlation (p <.Ol) between intensity of 

hare use and density of shrubs over 1 m tall. 

All 4 radio-tagged white-tailed deer used upland at least 50% of the 

time, but only 1 deer exhibited a preference for upland in all seasons. 

Three deer used lowlands more than expected by chance, and 1 deer showed 

a preference for edge habitats. Preferred types included mixed upland, 

jack pine-alder edge, alder fen, and black spruce bog. Pellet surveys, 

track surveys, and incidental sightings re-emphasiz~d that upland 

habitats had the highest utilization. 
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Spruce grouse exhibited strong seasonal changes in habit~t 

preferences. In months of snow cover all grouse preferred jack pine 

upland and avoided lowlands. From May through September male grouse 

strongly selected for black. spruce lowlands. During mating and 

egg-laying, 6 females showed preference for lowlands, and 3 selected for 

edge. Two of 6 nesting hens used jack pine upland, and 4 nesting hens 

used bogs. In fall, habitats were used in proportion to their 

availability. 

Radio-tagged ruffed grouse varied considerably in habitat utilization 

patterns: 1 used lowland most of the time, 2 used edge most frequently, 

and 2 were most often in uplands. Selection was shown for mixed upland, 

mixed upland-mixed lowland, deciduous upland-alder edge, black spruce 

bog, and alder fen. Four of 5 radio-tagged grouse exhibited significant 

seasonal changes, but the only trend held in connnon was an increase in 

the use of uplands during autumn. Most drumming logs were located in 

upland-lowland edge, and alder was most often the dominant shrub species 

at the log site. Of 3 nests found, 2 were in alder near jack pine. 

Broods were observed in a variety of edge, upland, and lowland habitats. 
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Appendix A. Vegetation of the Lake Alice Study Area, Hubbard County, Minnesota 

a Coniferous upland forest 
b Mixed deciduous-coniferous forest 
c Deciduous forest 
d Clearing 
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·~ AJpend-ix B . Habitat types available in the Lake Alice study ar_ea. 

Upiand types: 
Ja,ck pine 
Mixed deciduous-coniferous 
D_~ciduous 

c1ear±I1g. 

T~owlan,d ~tvpes: 
Black 9pruce bog 

_Tamarack hog 
·,Mm;keg 
.Open bog 

- Alder fen 
- Scrub fen 
Sedge·fen 

' Upland-lowland edge types: 
Jack pine/Black spruce bog 
Jack pine/Tamarack bog 

_· Jack pine/Muskeg 
·Jack pine/Alder fen 
Jackpine/Scrub fen 
Jack pine/Sedge fen 

-"Mixed upland/Black spruce 
Mixed upland/Tamarack bog 
Mixed upland/Muskeg 
Mixed upland/Alder fen 
Mixed upland/Scrub fen 
Mixed upland/Sedge fen 
Deciduous/Alder fen 
Deciduous/Scrub fen 
Deciduous/Sedge fen 
Unpaved toad/Tamarack bog 
Unpaved road/Muskeg 
Unpaved road/Alder fen_ 
Unpaved road/Sedge fen 

- Upland clearing/Alder fen 
Mi_~ed- upland/Mixed lowland 

Total land area 

Ope\J.water 

TOTAL AREA 

bog 

80 

Hectares - Percent 

479.2 48.i 
li4.7 11. 5 
16.3 1. 6 
37.6 3.8 

647.8 65.0 

23.5 2.4 
60.3 6.1 
6.9 0.7 
1. 0 0.1 

39.7 4.0 
52.0 5.2 
51. 6 5.2 

235.0 23.6 

2.0 0.2 
14.8 1. 5 

1. 5 .2 
33.0 3.3 
4.1 .4 

11. 3 1.1 
1. 7 0.2 
7.3 0.7 
2.8 0.3 
1. 2 0.1 
0.8 0.1 
2.5 0.3 
2.9 0.3 
0.8 o. 1 
2.4 0.2 
0.8 0.1 
0.8 0.1 
1. 7 0.2 
1. 3 0.1 
1. 4 0.1 
1. 6 0.2 

96. 7 9.7 

979.5 98.3 

.17 .o. 1. 7 

996.5 100.0 




